Molecules of (E)-2-nitrobenzaldehyde 4-nitrophenylhydrazone, C 13 H 10 N 4 O 4 , exhibit a strongly polarized molecular± electronic structure. The molecules are linked into sheets of some complexity, where pairs of hydrogen bonds act co-operatively to generate two independent substructures, each in the form of a chain of rings. In the isomeric compound (E)-4-nitrobenzaldehyde 4-nitrophenylhydrazone, the molecules exhibit orientational disorder; an extensive series of hydrogen bonds links the molecules into a continuous three-dimensional framework, whose formation is independent of the disorder.
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Comment
We have recently reported the molecular and supramolecular structures of the three isomeric nitrobenzaldehyde hydrazones, all of which crystallized with the E con®guration (Glidewell et al., 2004a,b) . In 2-nitrobenzaldehyde hydrazone, the molecules are linked by paired NÐHÁ Á ÁN hydrogen bonds into isolated R 2 2 (6) dimers; in 3-nitrobenzaldehyde hydrazone, a combination of one NÐHÁ Á ÁN hydrogen bond and one NÐ HÁ Á ÁO hydrogen bond links the molecules into a threedimensional framework structure; and in 4-nitrobenzaldehyde hydrazone, the molecules are linked into sheets of R 4 4 (26) rings by two independent NÐHÁ Á ÁO hydrogen bonds. Intrigued by the different combinations of hydrogen bonds utilized in these simple isomers and by the different supramolecular structures that result, no two of which are even of the same dimensionality, we have now investigated an analogous and closely related series of isomers, namely the 4-nitrophenylhydrazones of the isomeric nitrobenzaldehydes. We report here on two of these, viz. 2-nitrobenzaldehyde 4-nitrophenylhydrazone, (I), and 4-nitrobenzaldehyde 4-nitrophenylhydrazone, (II). Despite considerable effort, we have so far been unable to obtain any crystalline samples of 3-nitrobenzaldehyde 4-nitrophenylhydrazone that are suitable for single-crystal X-ray diffraction.
The molecules of (I) (Fig. 1 ) are effectively planar, as shown by the leading torsion angles (Table 1) . Associated with this planarity, the bond distances point to signi®cant electronic polarization in the 4-nitrophenyl ring. The C4ÐN4 bond is signi®cantly shorter than its counterpart in the 2-nitrophenyl ring, C12ÐN12, and the C4ÐN4 bond is, in fact, short for its type, the mean value being 1.468 A Ê (Allen et al., 1987) . Similarly, the NÐO bonds at atom N4 are signi®cantly longer than those at atom N12. In addition, there is marked bond ®xation in the C1±C6 ring, where the C2ÐC3 and C5ÐC6 bonds are signi®cantly shorter than the remaining CÐC bonds. These observations taken together point to the polarized form (Ia) as a signi®cant contributor to the overall molecular±electronic structure. However, the C12ÐN12 and C17ÐN2 distances, together with the strong bond ®xation in the central spacer unit, effectively rule out any signi®cant contribution from form (Ib). This deduction is also supported by the CÐC distances in the C11±C16 ring, where C13ÐC14 is the shortest bond, although in representation (Ib) this would be a single bond.
The molecules of (II) (Fig. 2) , including the nitro groups, are effectively planar (Table 3 ). Possibly because of this, each molecule can adopt two distinct orientations within the same physical space, which corresponds to a disorder in the occupancy of the two outer sites in the central three-atom spacer unit. The re®nement showed that each of these sites was occupied by (0.5C + 0.5N) atoms; in one orientation, the atoms concerned are denoted C17A and N1A (cf. Fig. 2) , and in the other, they are denoted N1B and C17B. Hence atoms N1A and C17B are alternative occupants of one of these sites, while atoms N1B and C17A are the alternative occupants of the The molecule of (II), showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 30% probability level. In the alternative molecular orientation, atoms N1B and C17B take the place of atoms C17A and N1A, respectively (see Comment). other site. Detailed analysis of the molecular geometry in (II) is, of course, complicated by the orientational disorder. Nonetheless, the pattern of the CÐC bond distances in the aryl rings coupled with the dimensions of the nitro groups provides evidence for some contribution from the polarized form (IIa).
Molecules of (I) are linked into sheets by a combination of NÐHÁ Á ÁO and CÐHÁ Á ÁO hydrogen bonds (Table 2) , which act in pairs to form two distinct one-dimensional substructures. Atoms N1 and C2 in the molecule at (x, y, z) both act as donors to atom O41 in the molecule at ( (Fig. 3) . Similarly, atoms C6 and C16 at (x, y, z) both act as donors, albeit rather weakly, to atom O22 in the molecule at (À (Fig. 4) . The combined action of the two types of [101] chain generates a (101) sheet. Two sheets of this type, related to one another by inversion, pass through each unit cell, but there are no signi®cant direction-speci®c interactions between adjacent sheets.
The molecules of (II) are linked by an extensive series of hydrogen bonds (Table 4) , and the pattern of intermolecular aggregation is independent of the molecular orientation at any particular site. Atoms N1A and C17B in the molecule at (x, y, z), which are alternative occupants of the same site, both act as hydrogen-bond donors to atom O44 in the molecule at ( (Fig. 5) . If all the donor sites within this chain were of the same atomic type, the chain would be of C(10) type; on the other hand, if the site-occupancies occur at random within each chain, as seems probable, no periodically repeating motif can be de®ned.
In a similar manner, atoms N1B and C17A in the molecule at (x, y, z) both act as hydrogen-bond donors to atom O41 in the molecule at ( (Fig. 6) . Again, this chain would be of C(10) type if all donor sites were of the same type. The combination of the [010] and [101] chains then generates a (101) sheet, and adjacent sheets are linked by a third hydrogen-bond motif in which a chain of centrosymmetric rings is formed by two further CÐHÁ Á ÁO hydrogen bonds.
Atoms C3 and C6 in the molecule at (x, y, z) act as donors, respectively, to atoms O42 and O43 in the molecules at (À1 À x, Ày, 1 À z) and (2 À x, 1 À y, 1 À z), so generating a chain of alternating R 2 2 (10) and R 2 2 (24) rings running parallel to the [310] direction, in which both types of ring are centrosymmetric (Fig. 7) . The combination of (101) sheets and [310] chains generates a continuous three-dimensional framework. Despite the effective planarity of the molecules, intermolecular %±% stacking interactions are absent.
It is of interest to compare the structures reported here with those of the analogous compounds benzaldehyde 4-nitrophenylhydrazone, (III) (Vickery et al., 1985) , and benzaldehyde 2-nitrophenylhydrazone, (IV) (Drew et al., 1984) . In (III), the molecules are linked by one NÐHÁ Á ÁO hydrogen bond and one CÐHÁ Á ÁO hydrogen bond into C(6)C(8)[R 
Experimental
Equimolar quantities of 4-nitrophenylhydrazine and the appropriate nitrobenzaldehyde were ground ®nely, and then the mixtures were heated on an electric hotplate, in the absence of solvent, until the evolution of water had ceased. After cooling, the solid residues were dissolved in ethanol. The resulting solutions were ®ltered and then evaporated slowly to yield crystals of (I) and (II) suitable for singlecrystal X-ray diffraction.
Compound (I)
Crystal data Hydrogen-bonding geometry (A Ê , ) for (I). 
the re®nement of (II) that the acyclic spacer unit showed disorder. This disorder was modelled by assigning the central atom as N, with the two outer atom sites in this unit occupied overall by one C atom and one N atom, but with each atom type distributed between the two sites. Under these conditions, the site occupancies for each atom type re®ned to 0.50 (3) and hence they were ®xed at 0.50, equivalent to equal occupancies of two alternative orientations of the entire molecule. Thereafter, with independent isotropic displacement parameters for the partial C and N atoms, the re®nement proceeded smoothly and satisfactorily. For both (I) and (II), the H atoms were all located from difference maps, and then treated as riding atoms, with CÐ H distances of 0.95 A Ê , NÐH distances of 0.88 A Ê and U iso (H) values of 1.2U eq (C,N). For both compounds, data collection: KappaCCD Server Software (Nonius, 1997); cell re®nement: DENZO±SMN (Otwinowski & Minor, 1997) ; data reduction: DENZO±SMN; program(s) used to solve structure: OSCAIL (McArdle, 2003) and SHELXS97 (Sheldrick, 1997); program(s) used to re®ne structure: OSCAIL and SHELXL97 (Sheldrick, 1997); molecular graphics: PLATON (Spek, 2003) ; software used to prepare material for publication: SHELXL97 and PRPKAPPA (Ferguson, 1999) .
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